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126 Southern Forested Wetlands

TABLE 6.2
Drainageclassdefinitionsfor soils in forestedwetlandsin the CoastalPlain
of the southernUnited States(modified from Collins 1982).

Well drained— Slopingto rolling topography,with little or no mn-off received from adjacentareas.

Surfacewatermayperchfor shortperiods.Bright colors,andmottling, if present,occursasfew, faint,
ordistinctmottlesat depth.Depthto permanentwatertableis greaterthan2 m (6 ft). Soil hasadequate
moisturefor plantgrowth,andwetnessduring thegrowingseasondoesnot limit plant growth.

Moderatelywell drained— Gentlyslopingto rolling topographybutwith low gradientandgenerally
lower elevation;someseepagefrom adjacentareas.Soil absorbsmuchof the waterit receives.
Groundwater,if present,seldomrisesabove 50cm (20 in) below thesoil surface.May havesubsoil
horizonwith slow permeability,andthis horizonmayimpedeinternaldrainage.Perchedwatertable
sometimesoccurs.Soil propertiessochthat moistureretentionis generallyadequatefor plant growth.
Someevidenceof moistureaccumulationorwatertablefluctuationwithin 75 cm (30in) of thesurface.
Mottling occorsat depthsgreaterthan50cm (20 in), andgicying, if present,is 1 m (3 ft) or deeper.
Sobsoilhassomegraymottles in pale-redandyellowish-greysubsoilmatrix.

Somewhatpoorlydrained— Relativelyflat land.Receivesandabsorbsbothsurfacerun-offandseepage
from adjacentlandorhasa seasonallyhighground-watertable, orboth. Sometimeshaswaterstanding
on the surface.Surfacesoil usuallyhasmoderateto rapidpermeabilitybut is often underlainby layer
with slow permeability;perchedwatertablecommon.Mottling andgleying presentin thesurface25
to 75 cm (10to 30 in). Subsoilmatrix yellowish-graywith palered andstrongbrown mottles.

Poorlydrained— Generallyflat landor landconcavein crosssection.Groundwatertable,if present,
generallyhigh throughouttheseason;land oftenhaswaterstandingon the surface.Receivessurface
mn-off and seepagefrom adjacentland.May be subjectto flooding. Many poorly drainedsoilshave
fine-texturedhorizonswith slow permeabilitywithin 50cm (20 in) of thesurfacethatseriouslyrestrict
internaldrainageandmaycausepondingor perchedwatertables.Mottling andgicying arequite
pronouncedeven in the surface50 cm (20 in) of the profile.

Very poorlydrained— Pondedareasanddepressions,or low areassubjectto frequentflooding. Surface
soil colorsareblack to dark-gray andgleyingoccurswithin 25 cm (10 in) of thesurface.

Runoff is the movementof precipitationwater acrossthesoil surface.In flood-
plain soils,a relatedtermis sheetfiowfor the movementof wateracrossthe surface.
Infiltration is the entry of waterinto the soil at its surface.Hydraulic conductivity
is therateof movementof waterwithin a soil andvariesdependingon soil moisture
status(saturatedor unsaturatedconditions).Hydraulic conductivitycan refereither
to horizontalor to verticalmovement.Soil drainageclassis animportantif somewhat
vagueconcept;it refers to the removal of water from the soil, which affects the
degreeanddurationof wetness.While sevendrainageclassesare recognized,only
five are relevant to discussionof forestedwetlands.Drainageclassesfor Coastal
Plain forestedwetlandsoils are definedin Tahle6.2.

Thewetlandclassificationcreatedhy Cowardinet al. (1979)introducedtheterm
hydric soil.An interagencyNationalTechnicalCommitteefor Hydric Soils deter-
minesthe criteriafor classifyingsoils as hydric, puhlishesa list of hydric soils and
their taxonomicclassification(SCS 1991), andprovidesdescriptionsof field indi-
cators(NRCS 1995a).The presenceof hydric soils is oneof threeindicatorsused
to definejurisdictional wetlandswhich are suhjectto federal andstate regulation
(seeChapter3).
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FIGURE6.2 Floodplainsoil texture variation.

horizons with >20cm (8 in) thickness of organic soil material (see Table6.4).
Organicpansor spodichorizonscanalso form in sandy soilswhenorganicmatter,
Fe, and aluminum(Al) move downwardthroughsurfacehorizonsandaccumulate
in thezoneof afluctuatingwatertable.Spodichorizonsaremostfrequentlyobserved
30 to 75 cm (12 to 30 in) below the soil surfaceandare relatively impervious to
water.Wetspodicsoilsarecharacterizedby dark surfacehorizonswith highorganic
mattercontentandleached,dull grayhorizonsbetweenthesurfacehorizonsandthe
spodic horizon (Brasfield et al. 1983). Spodosolsare common featuresof pine
flatwoods which havedevelopedon thick sandbedsdepositedby coastalwaters
along former shorelines(StoutandMarion 1993). Seasonallysaturatedsoils and
seasonalflooding are characteristicof pine flatwood forests.

Mineral soils also predominatein riverine forests,but levels of organicmatter
are usuallyhigher in thesesoils than in uplandforestsbecauseproductivity is high
andbecausedecompositionis inhibitedperiodicallywhenriverinesoils areflooded
and anaerobic(Whartonet al. 1982). However, in contrastto water movementin
wetlandsthat are isolated from lateral water flow, floodplain water movementis
dominatedby stronglateralfluxeswhich provideimportandexportoforganicmatter
and maintainaeratedsoil conditionsthatpromotedecompositionat sufficientlevels
to minimizeaccumulationof organicmatter.

Riverine forest soils are often weakly developedand classifiedas Entisols or
Inceptisolsbecausethey are relatively recentin origin and are exposedto fluvial
erosionand deposition.Theseprocessesstrongly influence soil textural pattems,
particularly in largefloodplainswhich haveheterogeneoustopography(Figure6.2).
Localized ridgesthat form along currentor formerriver banksin largefloodplains
havecoarse-texturedsoils that containlarge proportionsof sandand silt because
theseareashaveor formerly hadrapidly movingfloodwaterswhich depositheavier
sediments.Relativelylow-lying backwaterflats andformerriverchannelsorsloughs
retain floodwaterlongerand are characterizedby depositionof fine-texturedsoils
that containmuch clay. Resultantgradientsin soil texturewithin floodplain forests
influence soil aeration,porosity, permeability, stmcture,organic matter content,
nutrient content,andultimately vegetativecomposition.

PHYSICAL AND CHEMICAL PROPERTIESOF WETLAND SOILS

Organic and mineral wetland soils can be distinguishedby numerousproperties
(Table6.5). Organicsoils developfrom organicsedimentsthatoriginatewithin the
ecosystemthroughaccretionof organicmatter, whereasmineralwetlandsoils are
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Reductionof Fe andMn leadsto developmentof soil color that is often indicative
of hydricsoil status.Many mineralsoilsdevelopgray-greenor gray-bluecoloration
(gleying) as a resultof the chemicalreductionof Fe. If oxidizedzonesoccurwithin
a gleyed soil matrix, oxidizedFe, oxidized Mn, or bothwill causered-brownor
black mottles. Gleying and mottle formation are controlled by redox potential,
availability oforganicsubstratesfor microbialactivity,andsufficientsoil temperature
to promotemicrobial activity. Sulfur transformationsareimportantbecausehydro-
gensulfide (H25), which canform underreducedconditions,canbetoxic to plants
andmicrobes.However, sulfidesoftencombinewith F~ or Mn~ to form nontoxic
insolubleferrousor manganoussulfides.

Phosphoms,too, is importantin thechemistry of forestedwetlands.Unlike N,
it doesnot occurin a gaseousphaseandis notaltereddirectly by changesin redox
potential. Phosphorusoccurs in both organic and inorganic forms and is either
solubleor insolubledependingon its associatedcompoundsandtheredoxconditions
of the wetlandsoil. Mineral wetlandsoils are characterizedby a predominanceof
inorganicP attachedto mineralsoil sediments,whereasorganicwetlandsoils have
a predominanceof organicP immobilizedinorganicmatter.Phosphorusis indirectly
influencedby changesin redox potential,becomingmore solubleunder reduced
conditionsthroughthe hydrolysis and reductionof ferrous,aluminum,or calcium
phosphatesto moresolublecompounds.TheresultantsolubleinorganicPoccursas
orthophosphate(PO~

3, HPOT2,or H
2PO~). Underaerobicconditions,P precipitates

asinsolubleFe,Al, orCaphosphates.Phosphorusadditionsto riparmanandfloodplain
forestsoftenoccurthroughdepositionof clayparticlesin floodwatersediment.These
adsorbthe negativelychargedphosphates.

The redox potential at which soil componentsbecomeelectron acceptorsis
affected by pH. This relationshipcanbe demonstratedby pH-redox stability dia-
grams(Bohn et al. 1985).Basic soils requirelower redox potentialsfor reduction
of soil components(Bohn et al. 1985). Generally,pH tends towardsneutrality in
reducedsoils. Thus, pH will increasein an acid soil undergoingreduction but
decreasein an alkalinesoil. Thesechangesare controlledby soil Fe and organic
mattercontent.In acid soil, reductionof Fe consumesH~ ions andincreasespH. In
alkalinesoils, productionof CO2 is greaterthan reductionof Fe andpH decreases
(Bohn et al. 1985). Wetlandsoilshavea wide rangeof PH; organicsoils are often
acidic, andmineraisoils areoftencloserto neutraloralkaline(MitschandGosselink
1993).

HYDROLOGIC CLASSIFICATION OF WETLANDS

All wetlandscanbeclassifiedas riverine,basin,or fringewetlands,basedupon their
hydrology (Kangas1990,Lugo 1 990b).Somecommontermsfor forestedwetlands
in the Southare given in Table6.6 and groupedby theseclasses.Many of these
termsreferto wetlandsdefinedby their distinctivevegetationandlandscapeposition.
Someof these forestedwetland communitiesare describedmore fully in other
chapters.
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recentmarineterraces.Inland, distinctiveVertisolswith shrink andswell properties
are developedon a bandof outcroppingSelmaChalk. This bandis known locally
as the Black Belt or Black PrairieandextendsacrosscentralAlabamaandnorth-
easternMississippi.Otherblacklandbeltsoccur in Texas,Louisiana,andArkansas.

The WestGulf CoastalPlain Sectionis similar to the EastGulf CoastalPlain
Section, although it is considerablywider andmore faulted.The section’s major
rivers havevery extensivedrainagebasinsandhave formedlargedeltaicdeposits.
In the WestGulf, soils are moreneutralto alkalinethanin the EastGulf andhave
mixed andsmectitemineralogies.

SOILS OF RIVERINE WETLANDS

River systemssupportingriverine wetlandsaboundin theSouth.Floodplainwidths
vary from severalkin to narrow strips of vegetation(Sharitz and Mitscb 1993).
Alluvial (redwater)riversoriginatein themountainsandthePiedmont.Theserivers
havemany tributariesand relatively large watersheds,and so havesustainedhigh
flows in the winter and spring. Blackwaterrivers and their tributariesoriginate
entirelyin theCoastalPlain. They receivemostof their waterfrom localprecipita-
tion, andbaseflow(groundwaterseepage)is a largecomponentof low flows. Black-
waterrivers areoftentributariesof alluvial rivers.High waterlevelsin alluvial rivers
can impededischargefrom, andcauseflooding of, blackwaterrivers. Blackwater
rivers get their namefrom their dark color, a legacyof humic (organic) substances
flushed from swamps.Becauseof their low gradient,blackwatersystemstend to
haveless sedimenttransportanddepositionthan alluvial rivers, andhencehaveless
well-developedfloodplain features.

We now recognizethat the presentsouthernfloodplains owe at leastsomeof
their featuresto Pleistoceneglaciationandperiglacialclimate(Whartonetal. 1982).
Solifluction, the slow downslopemovementof saturatedsoil masses,during the
PleistocenecausedPiedmontvalley filling and subsequentincision of Piedmont
rivers. The rising and lowering of sealevel during interglacialandglacial periods
causedchangesin gradientsof rivers originatingin the mountainsandPiedmont.
Oneconsequenceis that most riverspresentlyoccupyfloodplainstoo largeto have
beenformedby their presentdischargevolumeandmeanderdimensions(Wharton
et al. 1982). Anotherconsequenceis the occurrenceof relict floodplain features.
Therearetwo or morerelict terracesalong many alluvial rivers andrelict braided
channelsin the Mississippi River system.Post-glacialsea-levelrise has drowned
the mouthsof Atlantic CoastalPlain rivers suchas the RoanokeandChowanand
causedtheformationof Holocenemeanderbeltsin theMississippisystem(Saucier
1994).

Althoughmajorriverswerecoveredby the seain their lowerreachesas a result
of sea-levelrise, their tributariesoftenhaveextensivefloodplains.Examplesare the
James,Chowan,andRoanokeRivers in Virginia andnorthernNorth Carolinaand
the EscambiaandChoctawbatcheeRversin Florida (Whartonet al. 1982).Rivers
with narrow floodplainsinclude the Pamlico andNeuseRivers in No h Carolina.
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TABLE 6.7
Generalizedsoil propertiesof somemajor southernforestedwetland ypes.

OrganicMailer Clay
Location/Landform pH (%)

Phosphorus

(%) (mg/kg)

Alluvial Rivers in theAtlantic CoastalPlain’
Swamp

Low flat
High flat
Ridge

BlackwarerRivers in theAtlantic CoastalPlain’
Swamp
Flat

RedandArkansasRiversin the Gulf CoastalPlain
2

Mixed bottom
Red river bottom
Terrace

Minor Bottomsin theGulf CoastalPlain3
Coastalplain alluvium
Blackland alluvium
Blackland alluvium, acidic
Blackland alluvium,
calcareous

MississippiRiverAlluvium4

Recentlevee
Old levee
Slackwater

LoessBluffBottomsin theGulf CoastalPlain’

Acid
Neutral

Kellison et al. 1982, V/bartonet al. 1982, Danielset al. 1984
2 Broadfoot 1964, 1976

5.3 35.0
5.4 4.4
6.2 2.5
6.2 3.0

45 10
44 10
35 6
18 4

5.5 17.1 19 11
5.1 7.9 12 10

4.6 2.4 50 16
5.8 3.7 59 19
4.6 2.0 18 18

5.0 1.0 12 6
4.8 1.9 32 12
4.0 2.1 35 4
6.0 2.5 40 20

6.8 2.5 38 20
5.1 2.2 40 22
5.6 2.4 60 18

5.2 1.8 22 14

6.0 1.2 11 11

Broadfoot1964, 1976,SouthernForestSoils Council 1990,AlabamaForestryPlanningCommittee1993
Broadfoot 1964, 1976, Brown et al. no date,Patricket al. 1981

aretypical,andtheseareformedin alluviummainlyderivedfrom theWesternPlains.
More alkaline soilsoccur in the floodplainsof the Red River, andmore acid soils
in theArkansasRiver bottoms (Table6.7). Distinct olderterracesarefoundin these
systems,andsoils of theseterraceshavecoarsertexturesthan those of the active
floodplain.Alfisols, Mollisols, andVertisols are common.Common soils in these
systemsincludePortland,Perry, Buxin, andRoebuckin thebottom andAsa,Morse,
andGoreon terraces.

MINOR BOTTOMS

Minor bottomshavefloodplainsfrom less than 1 km (0.6mi) to severalkmin width,
and their streamsflood frequentlybut for short duration (Hodges,pers. comm.).
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with theHistosolsof pocosins.A crosssectionof a typical pocosinwould showthe
Portsmouthseries(mineral soil) gradinginto the PonzerandDare series(organic
soils) as thethicknessof the organiclayerincreased.OtherFlistosolsin thepeator
muck areasof North Carolina include Belbaven, Scuppernong,Mattamuskeet,
Croatan,Pungo, andPamlico (Danielset al. 1984).

FLATWOODS AND SAVANNAS

Tine flatwoodsin south Georgiaandnorth Florida occur on Spodosols(predomi-
nantly Haplaquods),poorly to somewhatpoorly drainedsoils developedin coarse-
texturedsediments(AbrahamsonandHartnett 1990, Morris andCampbell1991).
More widespreadare the savannas,which are also known as wet mineral flats or
pitcherplant (Sarraceniaspp.)flats.Theseareasare foundin both theAtlantic and
Gulf CoastalPlains.Savannasare found on finer-texturedsoils, usually Ultisols
(Paleaquultsand Haplaquults)and Inceptisols(Humaquepts).They developedin
slack-waterdepositsandarepoorly to very poorly drained.Many of theseareasare
now in pine plantations.Typical soils includePortsmouth,Bladen,Rutlege,Plum-
mer, Mascotte,andSapelosenes.

CYPRESS DOMES

Cypressdomesor pondsare isolateddepressionsfilled with acid, peaty, mineral
soils. In Florida, they often occur within pine flatwoods (Ewel 1990b).A related
feature,thecypressstrand,hassomeflow andanoutlet,andthusis ariverinewetland,
althoughthe differencebetweendomesandstrandsis problematic.Cypressdomes
are moist or inundatedfor long periodsbut dry out at the surface, especiallyin
droughtysummers.They may haveclay pansor lensesbeneaththeir sandysurface
soils or occur in depressionsin marl and limestonebedrock (CoultasandDeuver
1984,Brown et al. 1990,Ewel 1990b).

CAROLINA BAYS

Carolinabaysare curious,ovatedepressionsthat occur in the CoastalPlain(Rich-
ardsonandGibbons 1993),mostabundantlyin theMiddle CoastalPlain. They are
seldomfound in areasof clay soils or wheresilt contentis highin North Carolina
(Danielset al. 1984),butmanySouthCarolinabayshaveclayeysoilsoftheCoxville,
Rembert,or McColl series(McKee,pers. comm.).Thelongeraxesof thesefeatures
trendfrom northwestto southeast.On theno west,thetransitionto thesurrou.dL b

uplandis gradual,but aroundtheremainderof theoval, a distinctrim is common.
The soil of the rim is sandyandmay rise 1 to 3 m (3 to 10 fi) abovethebay floor.
The bay floor may haveorganicor wet mineralsoils (Danielset al. 1984).

Soils of Carolina bays are organic (Croatan,Mattamuskeet,and Pamlico) or
mineral in the interior (Byars, Pantego,Torhunta, Coxville, McColl, and Rains).
Soils of the sandyrim arewell to moderatelywell drainedseriessuchas Norfolk,
Bonneau,Wakulla, Lakeland,or Chipley.


